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中 99%为介孔（250nm），比表面积为 881.02m2/g，密度小于 0.22g/cm3，接触角高
达 139.7°，疏水耐热稳定性可达 550℃。基于优化的常压干燥制备二氧化硅工艺，在
溶胶阶段引入硝酸铁，原位合成出具有弱顺磁性、并较好保留了疏水性和整体性的块
状 Fe-SiO2 气凝胶。在铁/硅摩尔比0.10 条件下，虽然 Fe-SiO2 气凝胶的密度增加到
0.55g/cm










































Silica aerogels possess extremely low density, high specific surface area and high 
porosity with controllable open pores in the nanometer range, while iron incorporated 
silica aerogels (Fe-SiO2) exhibit not only the outstanding properties of silica aerogels, but 
also the magnetic properties introduced by Fe nanoparticles. Fe-SiO2 aerogels have special 
applications in targeted drug delivery, magnetic fluids and catalysis. However, the methods 
to prepare mesoporous and magnetic Fe-SiO2 aerogels through ambient pressure drying 
have not been well developed. Accordingly, the obtained Fe-SiO2 aerogels have not 
achieved the desired characteristic properties of SiO2 aerogels and magnetic properties 
simultaneously. In this work, based on the optimized synthesis process of SiO2 aerogels via 
ambient pressure drying, the effects of amounts of modifying agents and n-hexane, 
modification methods, heat treatments and Fe contents on the structures and properties of 
SiO2 aerogels and Fe-SiO2 aerogels were systematically investigated. The magnetism 
control mechanism by incorporation of Fe into SiO2 aerogels was preliminarily studied. 
The highly hydrophobic with excellent integrity monolithic silica aerogels were 
prepared by two-step catalysis using hydrochloric acid-ammonia and two-step surface 
modification with methyltriethoxysilane-hexamethyldisilazane via ambient pressure drying. 
The porosity was more than 90% with 99% mesoporous (2~50nm), while the bulk density 




/g, respectively. The contact angle 
reached 139.7° with hydrophobic stability up to 550℃. Iron nitrate was introduced into the 
sol and the weakly paramagnetic with good hydrophobic and integrity monolithic Fe-SiO2 
aerogels were in-situ obtained based on the optimized synthesis route of silica aerogel via 
ambient pressure drying. With the Fe to Si molar ratio not exceeding 0.10, the bulk density 
of Fe-SiO2 aerogels increased to 0.55g/cm
3
, while the porosity reduced to 76% with 90% 
mesoporous. However, the contact angle could be maintained at 129.7° with the enhanced 
hydrophobic stability at 650℃ . Furthermore, the Fe-SiO2 aerogel exhibited weak 
paramagnetism. 
There were no significant differences in magnetic and structural properties of Fe-SiO2 















paramagnetic to ferromagnetic while heat treated at 1000℃, leading to severe shrinkage of 
network and aggregation of particles, ultimately, resulted in structural deterioration of 
Fe-SiO2 aerogels. 
The magnetic properties of Fe-SiO2 aerogels were more directly affected by the 
formation rather than the amount of iron introduced into SiO2 aerogels. The water free iron 
oxides (FeO) were beneficial, while water containing iron hydroxides (FeOH) were 
detrimental to iron incorporated silica aerogels. The FeOH was more readily formed than 
FeO since the introduction of Fe caused a large amount of moisture adsorption which is 
difficult to be eliminated through ambient pressure drying. Accordingly, the density and 
porosity of aerogels were adversely influenced. The formation of Fe–OH became more 
favorable than that of Fe–O when the amount of Fe was increased. It is, therefore, 
necessary to further explore more effective ways to control more accessible formation of 
Fe–O than FeOH in order to improve magnetic and structural properties of Fe-SiO2 
aerogels. 
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